Most cases of Ovarian Hyperstimulation Syndrome (OHSS) are associated with the use of exogenous gonadotropins for the induction of multiple oocytes. However, OHSS is rarely associated with a spontaneous ovulatory cycle in women with multiple gestations, hypothyroidism, polycystic ovary syndrome, or molar pregnancies. Herein, we report a case of OHSS in a woman with spontaneous pregnancy, without any underlying diseases or risk factors. The clinical findings showed abdominal pain, nausea, dyspnea, and amenorrhea. After imaging and laboratory tests, the final diagnosis was established. The patient was managed successfully without any complications. In conclusion, although spontaneous ovarian hyperstimulation is a rare condition, physicians should be able to diagnose this condition. In fact, early diagnosis and successful management can potentially prevent serious complications, which are likely to develop rapidly in patients.
Introduction
Ovarian Hyperstimulation Syndrome (OHSS) is the most severe and potentially life-threatening iatrogenic complication, associated with ovulation induction. [1, 2] This syndrome involves ovarian enlargement, along with the growth of multiple follicular cysts and acute fluid shifts from the intravascular to the extravascular space due to vascular hyperpermeability. [3] The clinical manifestations of OHSS include ovarian enlargement, ascites, oliguria, abdominal pain, electrolyte imbalance, adult respiratory distress syndrome, and even thrombosis and death in severe cases. [1, 2] OHSS, as an iatrogenic condition, often occurs following the use of drugs for ovulation induction. However, in extremely rare cases, it has been identified in normal spontaneous pregnancies. [4] OHSS has been rarely described in non-pregnant women with primary hypothyroidism and gonadotroph pituitary adenoma. [5] On the other hand, spontaneous occurrence of OHSS has been reported in cases of multiple pregnancies or hydatidiform moles because of abnormally high serum levels of Human Chorionic
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Gonadotropin (HCG). In addition, high levels of Thyroid Stimulating Hormone (TSH) seem to stimulate the ovaries in hypothyroidism. [5, 6] Herein, we describe the case of a woman with spontaneous singleton pregnancy, complicated by OHSS without any underlying diseases. The goal of this study was to raise awareness about this rare clinical condition.
Case Report
A 28-year-old primigravida woman at 8 weeks of gestation presented with severe generalized abdominal pain and distention 1 week before admission to the hospital. Her vital signs were as follows: respiratory rate, 24/min; pulse rate, 110 beats/min, and blood pressure 110/80 mmHg. No fever was detected in the patient, and the results of tilt test were negative. She complained of nausea without vomiting, while she had no medical history of diseases. Her clinical examination revealed abdominal distention with generalized tenderness and shifting dullness in the abdomen. There were also rales in the base of the lungs. She had not taken any drugs for ovulation induction, and her legs were edematous.
The laboratory tests showed hematocrit of 48% and mild leukocytosis of 14000/mL.
The hCG level was 96103 U/L. The serum concentration of creatinine and blood urea nitrogen, electrolyte, estradiol, and follicle stimulating hormone (FSH) were normal. The thyroid function tests were also found to be normal. The CA-125 level was 86 U/mL (normal <35 U/mL), while the levels of CA15-3, CA19-9, and Carcinoembryonic Antigen (CEA) were normal.
Abdominopelvic ultrasonography showed a single viable intrauterine pregnancy at 8 weeks of gestation according to the fetal Crown-Rump Length (CRL) with normal amniotic fluid. Both ovaries were enlarged and multicystic. The left ovary was measured at 120 × 110 mm with multiple cysts; the largest cysts were 65 × 49 mm, and 40 × 39 mm, respectively. Also, the right ovary was measured to be 124 × 85 mm with multiple cysts, the largest cysts were 59 × 60 mm and 40 × 49 mm, respectively. Free fluid was detected in the pelvic cavity, as well as the right and left paracolic gutters.
The patient was under careful observation following her admission to the hospital. Diagnosis of ovarian cancer was not established considering the patient's age, pregnancy status, normal tumor markers, and detection of bilateral, thin-walled, and multiloculated ovarian cysts without papillary projection. Diagnosis of OHSS was established, and inpatient conservative management was performed. During hospitalization, vital signs, weight, abdominal circumference, fluid intake/output, serial hematocrit, and electrolytes were measured, and renal and liver function tests were carried out.
Finally, the patient was discharged after 1 week when her signs had partially regressed. During the outpatient follow-up at 18 weeks of gestation, the signs and symptoms of OHSS had completely resolved. Based on the ultrasound scan, the size of enlarged ovaries had decreased, and free fluid was not detected in the abdominal cavity. The duration of OHSS was 10 weeks. The patient's pregnancy continued until term uneventfully without any complications. She was followed-up during her pregnancy, and vaginal delivery was performed at 39 weeks of gestation. A healthy male newborn was delivered with an Apgar score of 10 and weight of 3,100 g. Three weeks after delivery, both ovaries were normal on the ultrasound in the postpartum checkup.
Ethical considerations
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Discussion
OHSS is typically associated with the use of gonadotropins for ovulation induction or ovarian hyperstimulation in the treatment of infertile patients. Its development after spontaneous pregnancy is extremely rare, although it is somewhat more common in multiple gestations due to the high level of HCG or hydatidiform moles related to abnormally high levels of serum hCG. It has been also suggested that high levels of TSH could stimulate the ovaries in women with hypothyroidism. [5, 6] In the spontaneous form of OHSS, follicular recruitment and growth occur later through promiscuous stimulation, and the clinical manifestations usually develop 8-14 weeks after amenorrhea. This form of OHSS culminates at the end of the first trimester of pregnancy, unlike the pharmacologic type, which usually develops 3-5 weeks after amenorrhea. [6, 7] Management of OHSS is dependent on its severity. Evidence shows that early diagnosis and appropriate treatment can prevent serious sequelae in patients. [8] Severe OHSS requires hospital admission and prompt management to replace the lost intravascular volume and prevent potentially fatal complications, particularly renal failure and thromboembolic events.
[9] These patients should be closely monitored to ensure that they do not progress into the critical phase. In patients with significant ascites, paracentesis can be helpful due to reduction in intraabdominal pressure and improvement of renal blood flow with a subsequent increase in urine production. [10] In a review of the literature, different cases of spontaneous pregnancy were reported in association with OHSS. Also, hypothyroidism was reported due to spontaneous OHSS with molar pregnancies or familial spontaneous OHSS. In this regard, Bassam et al. (2003) reported the case of a hypothyroid patient with OHSS and concluded that regression of ovarian cysts can be expected with initiation of thyroxin replacement. [11] Rachad et al. (2011) also presented a case of spontaneous OHSS with an invasive molar pregnancy. [9] Arora et al. reported OHSS in a woman, who developed severe OHSS 3 days after a molar pregnancy evacuation. [12] However, our patient had a normal pregnancy. For the first time, Davoudian (2015) reported a pregnant woman with placentomegaly and enlarged multicystic ovaries. He described Placental Mesenchymal Dysplasia (PMD) associated with spontaneous OHSS and hypothesized that the most likely pathogenesis is ovarian stimulation by PMD-derived vascular endothelial growth factors; [13] however, this was not the case in our patient.
In another study, OHSS was diagnosed in a 25-year-old woman after delivery;; [14] nevertheless, our patient was in the first trimester of her pregnancy. Our patient is an example of OHSS, without evidence of thyroid or Polycystic Ovary Syndrome (PCOS) or factors involved in spontaneous OHSS, as mentioned earlier. It should be noted that other cases of OHSS described in the literature were recurrent and familial.
We described an interesting case of OHSS in a primigravida woman, with no family history of OHSS during pregnancy. Since conservative management is usually the initial approach, surgery should be only used in the event of ovarian rupture, torsion, intraperitoneal hemorrhage, or ectopic pregnancy. It should be noted that case reports do not provide solid evidence, and the medical condition should be evaluated by professionals in each case.
Conclusion
OHSS is a very rare, but potentially fatal complication in spontaneous pregnancies. Early diagnosis and management of spontaneous OHSS are very important in the prevention of severe complications. Therefore, clinicians should be familiar with the differential diagnosis of OHSS if a patient presents with massive ascites and other symptoms of ovarian cancer, such as enlarged ovaries.
